Companions reverse stressor-induced decreases in neurogenesis and cocaine conditioning possibly by restoring BDNF and NGF levels in dentate gyrus.
The presence of companions can reverse the stressor-induced decrease in neurogenesis in mouse dentate gyrus (DG). In this study, we decided to study the underlying mechanisms of the companions' protective effect and to assess whether two DG neurogenesis-related memories, cocaine-induced conditioned place preference (CPP) and spatial memory, can be affected by our stressor and companions. Neurotrophin levels in DG were measured, in this regard, to reveal their roles in mediating the stressors' and companions' effect. We found that the stressor did not affect NT-3 but acutely decreased NGF and BDNF levels in DG. The presence of companions abolished these stressor-decreased NGF and BDNF levels. Neither the stressor nor the presence of companions affected TrkA, TrkB or TrkC expression in DG. Pre-exposure to the stressor rendered deficits in cocaine-induced CPP and spatial memory, while companions reversed the stressor-decreased cocaine-induced CPP. Intra-ventricular infusion with K252a, a mixed TrkA and TrkB antagonist, did not affect the protective effects of companions on local NGF, BDNF levels in DG, but abolished the companions' protective effects against the stressor-decreased DG neurogenesis and cocaine-induced CPP. Systemic pretreatment with 7,8-dihydroxyflavone (DHF), a selective TrkB agonist, did not affect baseline, the stressor-stimulated corticosterone (CORT) secretion or local NGF, BDNF levels in DG, but in part mimicked companions' protective effects. These results, taken together, indicate that stressor-decreased NGF and BDNF levels in DG could be involved in the stressor-decreased DG neurogenesis and cocaine conditioning. The presence of companions reverses the stressor-decreased DG neurogenesis and cocaine conditioning possibly by restoring BDNF and NGF levels in DG.